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(54) rMflPOM EXAH HH ECKA8 AOPHUPYK)- 
lllAfl rO/lOBKA fl/lR PAClilMPEHMR TOO- 
PUPOBAHHOrO n/lACTblPfl B OBCAflHOfl 
KO/IOHHE 

(57) Tn/;poMexaHHMecKafl AOpHnpytoman rono- 
bk3 A^n pacujupeHnw ro4>pnpooaHHoro n/ia- 
CTbipn b oGcaAHOM Konotme. /JopHMpyioman 
ro/iOBKa coAep^MT KOHyc-nyaHCOH c npoAO/ib- 
KbiMti npo4>ti/ibHbiMii KOMaBKaMM, xopnyc c ca- 
Moyn/iOTH«iomewcR Tpy6M3T0M AMa4>parMOM, 
CTyneHHaTbiMw b nonepeMHOM C€Mennn oxna- 

MM M pa3MeiHeHHWMH B KMX BblABMXHWMM Cex- 

Top a m m , cTyneHMaTWMM b nonepeMMOM 
ceweHMM. 4 h/i. 



H3o6peTenMe othocmtc» k ycTpowcTBaM 
Ai» peMOMTa o6caAHwx xo/iohh necJrraHbix, ra- 

308 WX M APy^X CXB3XCMH C Ue/lbK> BOCCTaHOD- 

neMMfl repMeTMHHOCTM m ynpoHHGHMfl ctchkm 
ko/iohhw nyTeM ycTdHOBKM CTa/ibHoro nnacTu- 
pn m co3AaHM» HanpwxeHHOM cmct eMu o6caA~ 
Han TpyGa - nnacTupw. 

Ue/ib M3o6p€TeHMj? - yBe^MMeMMe a^ex- 

TMBHOCTM psGOTbl TO/IOBKM 3a CMBT yBe/lMMCHMfl 

paAManbHoro yen/IMA Ha cexTopa m yaenMMe- 
HMe cpoxa c/iy*6bi. 

Ha <t>Mr. 1 npeACTaB/tena AopHMpytomaa 
ronoBra. npoAonbHuA pa3pe3, b TpancnopT- 
hom no/ioaceHMw; Ha 4>mi\ 2 - AOpHMpyK)masi 
ronosxa, oGiumm bma. b psGoneM no/ioxeHMu; 
Ha 4>nr. 3 - to *e. nonepeMHun paspe3 npii 
pacujMpeHMM cexTopOB b Tpy6e c MMHMMS/ib- 
hom ToaiuMHOM CTenKM; Ha <J>mt. 4 - to *ce. 
nonepeMHWM paape3 npn npM*arMM n/iacTwpa 

B Tpy6e C M3XCMM3/lbH0fl TO/11UMHOM CTCHKM. 

THApOMexaHMMecKan AopHHpytouia* rono- 
Bxa coctomt M3 xopnyca 1 c oxHaMH. Bbinon- 



neHHoro b BMAe ynopHwx <|>n3HueB 2 m um/mh- 
Apa-x/ieTXM 3, saxpen/ieHHOM Mea<Ay <J>naima- 
mm. Okh3 xopnyca Bbmo/ineHw cryneHMaTWMM 
b nonepeHHOM ceneHMM. Ha nycTOTenon 
CTBOAbHOM MacTM xopnyca ranxoM 4 33TRHyTu: 
xonyc-nyaHCbH 5. ynopnue <J>naHuu 2 m hk- 
/lMHAp-x/ieTKa 3. LlMAMHAp-xneTxa 3 <t>wxCMpy- 
eTcn TaxMM o6pa30M, hto n/iocxociM 

CMMMeTpMM oxoh xopnyca M yCTaHOB/ieHHblX B 
HMXCTyneHMaTbix b nonepe^HOM nanpaBneHMM 

CCKTOpOB 6 COBMemeHbl C n/lOCXOCTJIMM CMM- 
MeTpMM fipOAO/lbHbJX npO<|>M/1bHblX XBHaSOK 

xoHyca-nyancoHa 5. Ha CTBO/ibnoii MacTM xop- 
nyca nOA UM/tMHAPOM-KnCTKCM 3 M cexTOpaMM 

G pa3MeiueHa cdMoynnoTHmoiAancp TpyGwa- 
T3» AMa<J>parMa 7, BaaMMOAeMCTByioiuafl c 
GonbtuMMM cTyneHRMM cexTOpoa 6. 

YcTpoMCTBo paGoTaeT c/ieAy>ou|MM o6ps- 

30M ( 4>M!\ 2). 

npn cnycxe b o6c3Anyio xonoHHy 8 hmx- 

HMM XOHBU ro4>pMpOB3HHOrO n/13CTWpR 9 p3C' 

nonoxeH Ha KOnyce-nyaHCOHe 5. npuneM 
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BorMyTwe nynw nnacTup* bbcach w m ynwpaiOT- 
b npoAonbHwe npo$M/ibHbie icaH3Bxw xony- 
nyancoHa. ri/iacTbipb HaAeT Ha uiTaHrw 10 

„ ero BepxHM* kohcl^ 4>M*CMpyeTC» topuom 

CM/lOBblX UMnMMAPOB AOpHB MAM rHAP<>MeX3- 

MWMecKoro Rxcpfl. 

npw co3A3Hnn pa6oMero AaoneHun AO- 
pHwpyioma« ro/ioaxa bxoamt b nnacTbipb. pac- 
ujupsfl ero ao npoTHoro xoHTaiaa c o6caAHO« 
rpyGba. HoA AaaneHiieM caMoyn/iOTH«K)mwe- 
ca komuw unnwHApuMecKOft A^a^parMbi 7 
nnoTHO npn*MMaioTC« x ct€hk3m rnyxoro yr- 
/iy6neHua A, co3Aaaaa repMeTMMHocTb b pa6o- 
neb KaMepe npaxTusecxn 6e3 paAManbHoro 
pacujupeMnn. 

UeMTpanbHaa MacTb Awa<j>parMW 7, pac- 
tuMpRwcu B03Ae^CTByei Ma BbiAow)KHSje cex- 
Topw 6. npw*MMa« mx k neAOxwMaM ri/iacTup* 
($wr.2). 

Hpvs 3tom ocTanbwan MacTb paciuiipRK)- 
meacp Awa<t>parMw ynwpaeTCR b HenoABMac- 

H y K> BHyTp6HHK)IO ' riOBepXHOCTb 

minnHApa-KneTKM-. 

Pa6oMwe <t>yMXiuw nepeHeceHw Ma Gonee 
npoMHyio m AO/iroscMHyK) mmuHAPMHecxyK) 
vacTb AMa4>parMW. 

. Un/iMHAPMMecKafl A^a^parMa, pacujMpa- 
acb. ynwpaeic* sacTbK) CBoew BHewneM no- 
3PXH0CTM b uw/iMHAp-KfleTky, B pesy/ibTaTe 
Ha Ana<J>parMe B03HMxaK>T npaMoyro/ibHue 

BblCTynbl M/1M BnaAMHW (B 3aBMCMM0CTM orcie- 
neMM BblABHXeHM* CeKTOpOB), COOTBeTCTByiO- 

mwe'onopHoft nosepxHOCTM ocHoaaHHn 
icaxAoro cexTopa. BeflMMuna ouABwx<eHw« 
cexTopa xo/ie6neTC« b 33bkcmmoc™ otto/iiam- 
hw cieHKM o6caAMOft Tpy6u, HanVlMMR ot- 
cyTCTBM« nnadwpa. 

Ha 4>wr. 3 w 4 noxa3aHbi npeAe/ibHwe cny- 
hsu BWABM)KeHM« cexTopos noA Harpy3xofl: 
npvi pacuJMpeHMH b Tpy6e c MHMMMa/ibHO* toa- 
iumhom cieHKM four. 3) m b Tpy6e c MaxcMManb- 
hom TonmviHoa ctchkm c rmacTwpeM four. 4). 
YcTynw. KOTopue npw stom 06/ieraeT AMa<|>- 
parMa no nepvtMeipy onopHoA noaepxHOCTM 
ocMOoaHUR cexropa, He npeBbiuiaioi 3-3;5 mm. 
npu cr/iaaceHHwx xpoMxax w MWHWManbHbtx 
3a3opax b oxHe MexcAy ceiaopOM m KopnycoM 
wcK/it04aeTca npMMwna 6ucTporo pa3pyweHM« 



pe3MHbi Awa<t>parMbi: 3aiexaHne k noc/ieAyK>- 
u^ee 3ameM/ieHwe. Aaxce o c/iynae nopwea am- 
a4)parMbi Ha yciyne (nocne Aimenb><ofi 
SKcnnyaiauMM) b ronoBxe yAaeicn nerxo boc- 
5 CTdHOBMTb Heo6xoAHMoe AaBnemie m aaaep- 
ojHTb ydaHOBicy nnacTwp» 6e3 aaapuw w 
ocnoxcneHMM. npw nopbiae Ana<t>parMU yTenxa 

XCMAKOCTM 0O3MO)KHa TO/lbKO Mepe3 3330pbl B 

oxHe Mex<AY ceKTOpOM m xopnycoM. npw xoao- 
10 bom nocaAxe cexTopa b oxHe cyMMapHan nn^- 
maAb 3a3opoo ne npeBWiuaeT 20-40 mm . 

YmiTbtBdn 60/1bUI0M K034)<l>MUMeHT conpoTMo- 

/leHMR y3xoro meneeMAHoro 3a30pa m nepe- 
KpbiTMn ochobhom ero sacTM pe3MH0w 
15 AMa<t>parMU. neo6xoAMMoe AaBneHwe MOxceT 
. 6wTb nerxo BOCCiaHOB/ieHO HesHaMMTentMUM 

hOBUUJeMMeM npOM3BOAMTCnbHOCTM H3C0CH0* 

roarperaia. 

CyMMapnoe paAwanbHoe ycM/ine, pa3BM- 
20 BaeMoe to/iobkom. nepeAaeTCfl ne na 12. a na 
6 BUABMxcHbix cexropoB. C/teAOBaTe/ibMO. npM 
3tom xce pa60MeM AaBneHnn ycMnne paAMa/ib- 
Horo B03AeMCTBM* cexTopa Ha hcaoxcmm ro<}>- 
pw B03pacTaeT o Aaa paaa, hto rapaHTnpyeT 
25 nonHoe npMxcaTvie nAacTbipw. 



(DopMyna M3o6peTCHMfl 

ruAPOMexaHMMecxan AopHwpyioiua» ro/io- 
30 Bxa A"* pacumpeHwi ro4>pwpOBaHHoro n/ia- 
ctwp», a oGcaAHOCi KohoHHe. Bxmosaioiuasi 
xonyc-nyaHCOH c npoAonbHWMM npo<()MnbHW- 
mh K3H3BKaMM t xopnyc c pa3MemeHHbiMM B 
HeM caMoynnoTHiitomeMCfl TpyoMaTOft Awa<t>- 
35 parMOM m bwabmxchwmm cexTOpaMM, CTyneHMa- 

TblMM B CeMeHMM. yCT3 H0B/I6MHWMW C 
B03MOX<HOCTblO B33l<1MOAeMCTBM» 50/lbUJe« 

cTyneHbio c AMa<J>parMOM. oT/iMMaoiuaflCfl 
xeM, mto, c ue/ibio yaennMeHviq 3<H»exTHBHOCTvi 
40 paGoTbi ronoBKM 33 CMeT yvenmeHn* paAwanb- 
Horo ycM/iM» Ha cexTopa m yBenw^eHMn cpoxa 
cnyx6bi. BbiABMxtMbie cexTopa BwnonHeMbi 
■ ciy ne hmbt w mm b nonepeMHOM ceMeHMM. a xop- 
nyc MMeeT cTyneHsaTwe b nonepeMHOM ceMe- 
45 hmh OKHa noA BUABMXHbie cexTopa. npMMeM 
nnocxocTM cmmmctpmm okoh xopnyca m npo- 
AonbHbix npo4>MAbHbix xaHasox roHyca-nyaH- 
cona coBMemeHU. 
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Enhanced efficiency of the head for expanding the corrugated patch 
is due to the Increased thrust on the sectors, and its longer service 
life the extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 

* U * n€ The hydromechanlcal head la lowered In the casing ttrlng (8) 
so that the lower end of the corrugated patch (») Is on the cone-punch 
(o) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch la held on the rod (10) and 
Its upper end Is then fixed by the actuating cylinders of the mandrel, 
-he pressure forces the cylindrical diaphragm (7) to bear on the 
n of the blind recess ensuring hermetic! ty of the working «pace. 
USE/ADVANTAGE - Repair of casing strings of oil. gas and 
vther boreholes by Installing a steel patch. Enhanced effectiveness 
of the head is due to Increased radial stress on the sectors. 
Bui .25/7.1.92. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 



Compiler I. Levkoeva 
Editor S. Patrusheva Tech. Editor M. Morgental Proofreader T. Paliy 



Order 2370 Run Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNHPI] 
4/5 Raushskaya nab., Zh-35, Moscow 1 13035 



"Patent" Printing Production Plant, 101 ul. Gagarina, Uzhgorod 




TRANSPERFECT I TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGE.ES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



RU2016345C1 
RU2039214 C1 
RU2056201 C1 
RU2064357 C1 
RU2068940 C1 
RU2068943 C1 
RU2079633C1 
RU2083798 C1 
RU2091655 C1 
RU2095179 C1 
RU2105128 C1 
RU2 1 08445 C1 
RU21444128C1 
SU1041671 A 
SU1051222 A 
SU1086118 A 
SU1158400A 
SU1212575 A 
' SU1 250637 A1 
SU1295799 A1 
SU1411434 A1 
SU1430498 A1 
SU1432190A1 
SU 1601330 A1 
SU 001627663 A 
SU 1659621 A1 
SU 1663179 A2 
SU 1663180 A1 . 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



3600 ONE HOUSTON CENTER. ,22) MCK.NNEY. HOUSION TX 770)0 | TEL 7)3 6^0440 FAX 713 650*0439 WWWTRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 



fcim Stewart 
TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 



Signature, Notary Public 



^Qp^C'v My commission expires 03-22-2003 






Stamp, Notary Public 
Harris County 
Houston, TX 



